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Relocation In a communication system 

Field of the Invention 

The present invention relates to relocation in a communication 

system and in particular,  but not exclusively,  to relocation 

of a protocol termination point. 

Background of the Invention 

10 

Communication networks typically operate in accordance with a 

given standard which sets out what the elements of the network 

are permitted to do and how that  should be achieved. The 

communication in the networks follows predefined rules which 

15     are referred to in the following as protocols.  The protocols 

to be used are defined in the associated standard. The 

protocols can be used for controlling various events and 

functionalities in a connection provided through the 

communications network.   Several protocols may be 

20     simultaneously in an active state for providing control of a 

connection.   During an ongoing i.e.  active connection a 

protocol is having a termination point in the network element 

controlling the connection.   For example,   a protocol may have 

termination points in a telephone terminal and in a network 

25     controller controlling the connection. 

A communication network is a cellular radio network consisting 

of cells.   In most cases the cell can be defined as a certain 

area covered by one or several base transceiver stations (BTS) 

30     serving mobile stations   (MS)   via a radio interface and 

connected to a base station subsystem   (BSS).   Several cells 

cover a larger area,   and form the coverage area of a cellular 
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radio network.  The cell   (or group of cells)   and thus the 

mobile station   (MS)   or similar user equipment   (UE)   within one 

of the cells of the  system can be controlled by a node 

providing controller functionality,   for example by a radio 

5     network controller   (RNC)   or  a mobile  switching center   (MSC). 

The controller can be connected further to a gateway or 

linking node,   for example a gateway GPRS support node (GGSN) 

or gateway mobile  switching center   (GSMC),   linking the cell to 

the other parts of the communication system and/or other 

10     communication networks,   such  as to a  PSTN   (Public Switched 

Telecommunications Network)   or to a data network,   such as to a 

X.25 based network or to a TCP/IP   (Transmission Control 

Protocol/Internet  Protocol)   based network. 

15     The mobile station MS may be  controlled by only one controller 

at time.  However,   the MS may also be  simultaneously controlled 

by several  controller nodes.   This may occur e.g.   when the 

cells overlap or in  so called soft handoff mode,   where the MS 

may be in communication with two base  stations and those base 

20     stations may be connected to different controllers,   or when 

one controller is controlling another controller controlling 

the MS.  One controller of the plurality of controllers in the 

system can be defined as a  serving   (main)   controller whereas 

the others may act as  secondary controllers. The 

25     responsibility of controlling a connection between the mobile 

station and the network may change during an ongoing 

connection.   It is therefore necessary to relocate at least 

part of functionalities associated with the connection such 

that the connection will not become disconnected and/or that 

30 the quality of the connection remains in an acceptable level. 

It is to be appreciated that in addition or as an alternative 

to relocating functionalities of the controller node, the 

2 



10QSS25Z 

WO 01/20938 PCT/EPOO/09100 

functionality to be relocated may also be located in any other 

of the network elements, for example in the base station, base 

station  subsystem,   in the gateway and so on. 

controller or another node of the communication system may 

initiate the necessary proceeding for replacing one or several 

of the network nodes with a new corresponding node or nodes.. 

In case of an active i.e.   ongoing connection,   one of the / 

features that  should to be relocated is  the state of a / 

rotocol  termination point.  Although it  is not alwav^ 

necessary,   in a usual  case the  status of the protocol 

ermination point at the new "replacing" network element or 

node should be  such that it may take over the functions of the 

old "replaced" network node.  At the presem; the parameters 

which need to be transferred have to b^defined also in the 

protocols which are used to convey trne information from the 

old termination point to the new/termination point. For 

example,   if parameters of a Radio Resource Control   (RRC) or 

Medium Access  Control   (MAC)/or Radio Link Control (RLC) 

protocols are  to be relocated in a system that would use radio 

network subsystem application part   (RNSAP)   for communication 

between the networl/controller nodes,   this would mean that a 

lot of ^external/ parameters would have to be defined for the 

RNSAP.   This wpfald increase the complexity of the RNSAP. In 

addition,   i/x  several additional parameters of a protocol are 

to be defined for the another protocol,   it makes these two 

different protocols very dependent on each other. The 

independent evolution  of them would thus become more difficult 

Jco manage . 

When relocation is decided to be performed,   the serving 
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It is an aim of the embodiments of the present invention to 

address one or several of the above problems. 

5 

According to one aspect of the present invention,  there is 

provided a method in a communication system for relocating a 

protocol termination point, comprising: 

defining a protocol initialization unit containing 

10    predefined information of a first termination point of a first 

protocol by the first protocol; 

transferring the protocol initialization unit  from the 

'first termination point to a second termination point by a 

second protocol; and 

15 initializing the second termination point based on the 

protocol initialization unit. 

According to another aspect of the present invention there is 

provided a communication system, comprising: 

20 a first protocol termination point; 

a second protocol termination point; 

control means for relocating a first protocol from the 

first protocol termination point to the second protocol 

termination point,  said control means being arranged to form a 

25    protocol initialization unit containing predefined information 

of the first protocol at the first protocol termination point; 

communication path based on a second protocol between the 

first and the second termination points for transferring the 

protocol initialization unit; and 

30 control means for initializing the second protocol 

termination point based on the protocol initialization unit. 

4 
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30 

According to a still another aspect of the present invention 

there is provided a network element for use in a communication 

network, comprising: 

a protocol termination point; 

control means for relocating a first protocol from the 

protocol termination point to another protocol termination 

point,   said control means being arranged to form a protocol 

initialization unit containing predefined information of the 

first protocol at the protocol termination point; and 

interface to said other protocol termination point based 

on a second protocol for transferring the protocol 

initialization unit4>from the first termination point by means 

of the second protocol. 

According to a still another aspect of the present invention 

there is provided a network element for use in a communication 

network, comprising: 

a protocol termination point of a first protocol; 

interface to another protocol termination point for 

receiving a protocol initialization unit containing predefined 

information of the first protocol at said other termination 

point,  wherein the interface is based on a second protocol; 

and 

control means for initializing the protocol termination 

point based on the received protocol initialization unit. 

According to a more specific embodiment,  the protocol 

initialization unit may contain state information of the first 

protocol termination point. 

The first termination point may also be located at a first 

network element of the communication system and the second 

5 
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termination point may be located at a second network element 

of the communication    system.  The second network element may, 

upon receiving the protocol information unit,  generate and 

transmit a response to the first network element by means of 

5     the second protocol. 

The protocol initialization unit may be encapsulated in a 

message transmitted between the first termination point and 

the second termination point.  The protocol initialization unit 

10    may also be transparent for the second protocol.. 

The protocol initialization unit may be transmitted via a 

network element of a core network of the communication system. 

This may be accomplished by means of a radio access network 

15     application part   (RANAP)   protocol.  According to an embodiment, 

the protocol initialization unit may be transmitted directly 

between the termination points.  This may be accomplished by 

means of a radio network subsystem application part (RNSAP) 

protocol. 

30 

The protocol initialization unit may contain information of at 

least one further protocol.  According to an embodiment at 

least one further protocol initialization unit may be defined 

containing predefined information of a further protocol by the 

further protocol,  whereafter the further protocol 

initialization unit is transferred from the first termination 

point to the  second termination point.  The further protocol 

initialization unit may be transferred between the termination 

points by a protocol that is different to the second protocol. 

The parameters of the second termination point may be set into 

a state that is relatively similar to the state of parameters 

6 
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of the first termination point before or at the time the 

relocation procedure was initiated during the initialization 

procedure. 

The embodiments of the invention provide several advantages. 

One of the benefits is that a need for defining a great number 

of parameters of one protocol in another protocol is avoided. 

This provides clear benefits in updating and maintenance of 

the protocols. 

Brief Description of Drawings 

For better understanding of the present invention, reference 

will now be made by way of example to the accompanying 

15     drawings in which: 

Figure 1 shows a schematic diagram of a cellular radio 

network system in which embodiments of the invention can be 

implemented; 

Figure 2 shows the hierarchy of various elements of the 

20     network of Figure 1; 

Figure 3 shows two possible interfaces between network 

nodes; and 
Figure 4 is a flow chart for operation in accordance with 

one embodiment. 

Description of Preferred Embodiments of the Invention 

Reference will be first made to Figure 1 in which three cells 

1,2,3 of a cellular telecommunications network are shown. Each 

cell 1,2,3 is served by a respective base transceiver station 

(BTS)   4',4,5.  Each base transceiver station   (BTS)   is arranged 

to transmit signals to and receive signals from the mobile 

7 
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stations   (MS)   6 located in the cell associated with the given 

base transceiver station.  Likewise,  each mobile station 6 is 

able to transmit signals to and receive signals from the 

respective base transceiver station 4',4,5,  and also able to 

5     move from the coverage area of one cell to the coverage area 

of another cell,  e.g.  from cell 2 to cell 3. 

The exemplifying cellular telecommunications network, will be 

described in more detail in the following by using the 

10     terminology of a proposed Universal Mobile Telecommunications 

System  (UMTS)   standard.  However,  it is to be appreciated that 

the invention is not restricted to UMTS but can be implemented 

in any standard.  Examples of these include,  without any 

intention to restrict the possible communication systems to 

15     these,   any of the code division multiple access  (CDMA) based 

systems or any of the time division multiple access (TDMA) 

based systems or any of the frequency division multiple access 

(FDMA)   based systems or any hybrids thereof. 

20     Reference is now made to Figure 2 which shows the hierarchy of 

a cellular communication system. As can be seen,  the mobile 

station 6 is in wireless communication with one of the base 

stations.  Typically a number of mobile stations will be in 

communication with each base station although only one mobile 

25     station is shown in Figure 2  for clarity. A first base station 

4  is connected to a first network controller,  which in Figure 

2  is a  serving radio network controller SRNC 10.  Again, more 

than one base station is usually connected to each controller 

10 although only one is shown for clarity.  Typically more than 

30     one controller is also provided in a network.  The SRNC 10 is 

connected to other elements of the network 12 via a suitable 

8 
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linking or gateway apparatus,  such as a serving GPRS (General 

Packet radio Service)   Support Node   (SGSN) 14. 

The SRNC 10 is arranged to control the base station, either 

directly or through an intermediate node   (not shown) . The 

controller 10 passes on data to be transmitted to the mobile 

station by the base station. The controller 10 will also 

receive from the base station data which the base station has 

received from the mobile station.  The implementation of the 

communication between the base station,  the mobile station and 

the controller is known,   and will thus not be discussed in 

detail herein.   It is sufficient to note that the interface may 

comprise channels in both uplink and downlink directions. The 

data may be sent between the mobile station and the controller 

in any suitable  format.  The messages sent from the mobile 

stations may include information identifying the mobile 

station   (for instance,  MS ID and/or IMSI   (Mobile Station 

Identity and/or International Mobile Subscriber Identity, 

respectively)). 

in addition to the serving controller   (RNC 10),   the cellular 

telecommunications system of Figure 2 includes another 

controller RNC 11 controlling the base station 5 of cell 3 of 

Figure 2.  It is,  again,  noted that the second controller may 

25     also control more than one base station. The second controller 

may also sometimes be referred to. as a drift controller 

(DRNC)-  The SNRC 10 and DRNC 11 may communicate with each 

other over an open lur interface 18 established between them. 

30 Figure 2 illustrates one possible relocation situation wherein 

the mobile station MS 6 or similar user equipment communicates 

firstly via the BTS 4 over a radio interface designated by a 

9 
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olid line and then switches to communicate via a new BTS 5, 

as designated by the dashed radio interface. According to one 

possibility the change from one base station to another may 

occur after the mobile station 6 has moved into the service or 

5    -illumination area of the second base station 5.  However,   it rs 

to be appreciated that in addition to the movement of the 

mobile station,   there are also other possible reasons for 

triggering the relocation of the connection to another base 

station or to another network element,  such as network 

10    optimization,  load balancing,  hardware congestion, connects 

quality improvement,   fault in the  system or base station and 

so on. 

in order to ensure a proper operation or the system and to 

avoid disconnecting a possibly ongoing call,  at least some of 

the functionalities of the network elements have to be 

relocated for the connection.  For example,  when a SRNC 

functionality is to be located from a first RNC to a second 

RNC some protocol termination points of an ongoing connection 

(such as RRC,  RCL and/cr MAC protocols,  need to be changed 

from the first RNC to the second RNC. 

Before explaining an embodiment for the relocation in more 

detail,  a brief explanation will given of the protocol 

25    termination point with reference to Figure 3 showing a blocx 

diagram of the source RNC.10 and the target RNC 11. The 

exemplifying protocol termination point is illustrated to 

comprise a radio resource control   ,RRO  protocol.  However rt 

is to be appreciated that the described RRC protocol is only 

30    an example,  and that the embodiments can be implemented for 

any other protocol used for a connection in a com.unicatron 

system as well. These other protocols include,  without any 

15 
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restriction to these, medium access control   (MAC) protocol, 

radio link control   (RLC)  protocol and packet data convergence 

protocol   (PDCP) . 

5     The SRNC 10 and DRNC 11  each are provided with a Radio 

Resource Controller functionality RRC 24 and 26, respectively. 

When the MS 6 is. communication with the controller 10,   the RRC 

protocol has its other termination point correspondingly at 

the controller 10,  while the other termination point is at the 

10    mobile station.  However,  should the controller change, the 

termination point of the RRC protocol should also be changed 

correspondingly- More precisely,   the new controller 11 should 

be provided with a similar termination point functionality 

using similar parameters as the previous controller had. These 

15     functionalities will be controlled by a control unit 20 at the 

source controller 10 and by a control unit 21 at the target 

controller 11. 

Figure 3 shows further en lur interface 18 between the DRNC 10 

20    and the SRNC 11.  For example,  a RNSAP  (Radio Network Subsystem 

Application Fart,  protocol can be used for the direct 

signalling between the two RNCs.  A RANAP  (Radio Access Network 

Application Fart.-  in the control plane,  protocol can used for 

L3  (layer 3,  signalling over the !u interface between the RNCs 

25     and an appropriate element 14 of the core network 14.  The core 

network element 14 can be e.g.  a mobile switching center or 

serving GPRS support node. 

A reference will now be made to the flow chart of Figure 4 

30     showing in more detail an embodiment for moving the regurred 

state information of a protocol termination point from one 

termination point at a first network element  (NE,  to another 

11 
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termination point in a second network element.  As illustrated 

by step 30,   the protocol termination point is to be moved 

between the termination points during an active state of the 

protocol between the servicing network controller and the 

5     mobile station.  After the relocation procedures are initiated 

at step 32,  the "old" protocol termination point in the source 

network element produces at step 34 a special protocol data 

unit   (PDU)   containing predefined necessary protocol parameters 

for initialization of the second termination point before 

10     relocation of the connection.  The PDU is passed at step 36 to 

the new termination point with help of a second protocol. The 

second protocol is used for signaling between the different 

network elements or nodes.  The passed information can be 

transparent to the second protocol used for the transmissxon 

15     of the PDU. Examples of the protocols which may be used for 

the transmission of the PDU will be discussed in more detail 

later in this specification.  The new termination point 

receives the PDU and it is initialized at step 38.based on the 

information received from the old termination point. After the 

20     initialization procedure the termination point will be 

relocated at step 4 0 to the new network element and the 

operation of the system continues as before except that the 

protocol termination point of the active protocol is now 

situated in the new network element. 

in other words, an explicit protocol message will be passed 

between the old termination point and the new terminate 

point of a protocol in case of relocation of the protocol 

termination point. The specified PDU (or message) rs used 

30 within a protocol peer between the old and the new terminate 

point of the protocol. In a preferred embodiment a srngle 

protocol defines the- information to be transferred between the 

25 
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protocol peers and the information to be transmitted within 

one peer.  By means of this it is possible to avoid a need for 

defining a great number of parameters of one protocol in 

another protocol.  For example,  by the embodiment described in 

the following about 100 RRC parameters in the RANAP protocol 

are avoided. 

Referring again to Figure 3,  a more detailed example of the 

relocation procedure will now be given in context of 

relocating a radio interface L3 protocol  (i.e. a radio 

resource control;  RRC)  protocol  from a first or source 

controller   (e.g.  RNC 10 of Figure 3)  to a second or target 

controller   (e.g.  RNC 11 of Figure 3).  The exemplifying RRC 

protocol is known,  and is not described in more detail.  It is 

sufficient to note that the RRC provides common controlling 

and signaling over the air interface between the serving RNC 

and the mobile station and that the RRC can be shared with 

circuit switched traffic and packet switched traffic. 

The control unit 20 of the first   (source)  RNC 10 produces the 

special protocol initialization unit which in this instance 

will be referred to as a RRC PDU.  The RRC PDU contains all 

such predefined RRC parameters that have to be known by the 

new termination point in order to receive and continue the 

connection.  These parameters may include information 

concerning e.g.  one or several of the following: radio 

bearer(s),   transport channel(s),   radio link(s)   and their 

physical channels,  capability information as well as user 

equipment capabilities and measurements being reported by the 

user equipment and so on. According to a preferred embodiment 

the RRC PDU contains all such RRC parameters that are required 

by the termination point at the target RNC to start the RRC 

13 
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protocol in a relatively similar state and conditions that 

existed in the old termination point. 

According to an embodiment the generated RRC PDU can be 

5     transferred from the first RNC to the second RNC by means of a 

RNSAP  (Radio Network Subsystem Application Part)   over an open 

interface Iur 18 provided between the first controller 10 and 

the second controller 11.  The termination point at the second 

RNC receives the RRC PDU and subsequently decodes the received 

10     RRC PDU.  The termination point 2 6 is  initialized based on the 

received and decoded information.  The initialization procedure 

can be controlled by the control unit 21. 

According to another embodiment the PDU is  firstly moved from 

15     the  source RNC 10 to the core network   (CN)   14  over an Iu 

interface 19 by a RANAP   (Radio Access Network Application 

Part)  message   ^RELOCATION REQUIRED'   and subsequently from the 

core network to the target RNC 11 by an Iu RANAP message 

^RELOCATION REQUEST'. 

The RRC PDU can be encapsulated within a message in the second 

protocol as there is no need for the contents of the RRC PDU 

to be visible for the functionality of the second protocol, 

such as to the RANAP or the RNSAP.  The encapsulation of 

25     protocol messages transparently to a message of another 

protocol is a known technique and will thus not be discussed 

in more detail herein 

It should be appreciated that the status of any other 

30    protocol,   such as the MAC protocol or RLC protocol referred to 

above,  could also be conveyed by the RRC protocol.  In more 

general terms,  a protocol may "collect" required information 

14 
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for several protocols and generate a PDU containing required 

information for all or at least more than one of the protocols 

to be relocated.  According to an embodiment a separate or 

further protocol initialization unit PDU is used for each of 

the protocols to be relocated or at least some of the 

protocols to be relocated. The different protocol 

initialization units can be transferred between the 

termination point by protocols that are different to each 

other. 

It should also be appreciated that some embodiments do not 

require an identical or relatively similar protocol 

termination point at the old and the new network element. 

However,  it is preferred that the information included in the 

protocol initialization unit is such that that the• 

functionalities of the communication system may continue 

without disconnecting the user equipment from the 

communication system. 

According to one possibility the termination point is not 

relocated from a network element or node to another node but 

within the node. 

It is noted that in some embodiments of the invention, the 

relocation of some or all functionalities may also be 

triggered even in such conditions where the communication 

could continue without any relocation proceedings,  e.g. rn 

order to optimize the operation of the system or balance the 

load distribution in the system.  In addition,  the mobxle 

station 6 of Figure 2 may be in communication with both 

controllers 10 and 11.  Furthermore,   it may not be necessary to 

relocate the entire protocol or all protocols used for a 

15 
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connection,  but instead only a part o£ the information 

concerning the protocols is transmitted between the network 

elements.  For example,  a user plane communication may be 

enabled via the lur interface 18 of Figure 2,  whereby the 

mcbile station 6 within the service area of the controller 11 

could still be controlled by the old servicing controller 

via the controller 11. 

According to a further embodiment the initialization is a^> 

directional process.  In other words,  instead of only 

transmitting information from the first network el^nt (node, 

coVhe second element,  the new network element^fiay send a 

.JsLnd to the first element or accompli^ transmission to a 

^Zer network element.  The respond^ include a message 

Zch as "unable to initializer-load",  "all parameters 

Jon receiving the response, the 

£irst network element modify its state and/or take some 

other actions t^Ss the new termination point.  For examp e. 

transmit mpdrfled parameter or parameters,  or use different 

transmission route,  or try to relocate the connection to 

yther network element. 

It should also be appreciated that whilst embodiments of the 

present invention have been described in relation to a 

connection between the network nodes and a 

e^odiments of the present invention are applicable to any 

.itable type of connections terminating to one node, 

dd also bl ^eclated that base stations can sometimes be 

referred to as node B. 

There are also other possible reasons for initiatives 

/location procedure that move^^mebrr^tatlon rnto 

For^^rm5TeT~the network element in 
newsservice a_£e -      1 - 

30 
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question may become overloaded or a failure^Jja--fe*^-system of 

the network element itselfjnay^^Tu^Tystetn to relocate at 

least a part of_thfi--£«Trc^io^^ities,  network optimization, 

2n^-&^SaTancing    and so on. 

The exemplifying embodiments of the invention have discussed 

protocols terminated to a network controller.  Embodiments of 

the present invention can be applicable to other network 

elements as well where applicable. 

It is also noted herein that while the above describes one 

exemplifying embodiment of the invention,  there are several 

variations and modifications which may be made to the 

disclosed solution without departing from the scope of the 

present invention as defined in the appended claims. 
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